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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Steel Castings Sectional Committee had been approved by the Metallurgical Engineering 
Division Council. 

While reviewing IS 2986 'Specification for steel castings for marine engines and boilers' the 
committee decided that the grade 8 steel for crank webs and pins may be covered in a separate 
Indian Standard. Accordingly, this Indian Standard has been prepared covering the requirements. 
of crankshafts for marine engines on the basis of norms laid down by the concerned Classification 
Societies and Statutory Authority. 

In the preparation of this standard assistance has been derived from the 'Rules for manufacture, 
testing and certification of steel castings', prepared by Lloyd's Register of Shipping, UK. 

For the purpose of deciding whether a particular requirement of this standard is complied with, 
the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded 
off in accordance with IS 2 : I960 'Rules for rounding off numerical values ( revised )'. The number 
of significant places retained in the rounded off value should be the same as that of the specified 
value in this standard. 



AMENDMENT NO. 1 JANUARY 1993 

TO 

IS 12968:1991 STEEL CASTINGS FOR CRANKSHAFTS 

FOR MARINE ENGINES — SPECIFICATION 

( Page 1, clause 1.2, lines 5 and 6 ) — Delele the words 'which the ship ... 
enquiry and order'. 

( Page 2, clause tt.4.3, first sentence ) — Suhslilule (he following for the 
existing sentence. 

'Analysis and reporting of the analysis jii itae lest certificate for the above residual 
elements shall be done only when so specified by Ihe purchaser in the enquiry 
and order/ 

( Page 2, clause 12.3, line 1 ) — Subshtule 'heal treated' for 'stress 
relieved * 

( Page 3, clause 16.4, line 3 ) — Insert 'if any' between 'area' and 'shall' 

| Page 3, clause 16.4, Note 1(a), line 5 ] — Substitute '9.6 t cm 3 ' for 4 9.6 
cni 3> . 

( Page 5, Annex A) — Subslitule 'IS 5530 1987' for 'IS 5530 : 1986'. 
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STEEL CASTINGS FOR CRANKSHAFTS FOR 
MARINE ENGINES — SPECIFICATION 



1 SCOPE 

1.1 This standard covers the requirements for 
carbon and carbon-manganese steel castings for 
semi-built and fully built crankshafts for marine 
engines. 

1.2 Notwithstanding what is stated in this 
specification, the requirements as laid down in 
the rules for manufacture, testing and certification 
of castings of a Classification Society for which 
a ship is being built, which the ship builder 
specifies in his enquiry and order, are to be 
complied vath, mall respects. For this purpose 
it is necessary that the purchaser gives the 
required particulars to the foundry at the time 
of enquiry and order. 

2 REFERENCES 

2,1 The Indian Standards listed in Annex A are 
necessary adjuncts to this standard. 

3 TERMINOLOGY 

3,1 For the purpose of this standard, the follow- 
ing definitions shall apply. 

3.1.1 Cast ( Melt ) 

The product of any of the following. 

a) One furnace heat, 

b) One crucible heat, or 

c) A number of furnace or crucible heats of 
similar composition mixed in a ladle or 
tapped in separate ladles and poured 
simultaneously for making a casting. 

3.1.2 Batch 

A group of castings of one grade of material, 
cast from the same melt and heat-treated together 
under identical conditions. 

4 GRADES 

4.1 This standard covers five grades of steel 
castings for crankshafts for marine engines 
having a common chemical composition. 

5 SUPPLY OF MATERIAL 

5.1 General requirements relating to supply of 
steel castings shall be as laid down in IS 8800 . 
1986. 

« MANUFACTURE 

$.1 The steel for the castings shall be made by 
electric arc or electric induction or such other 
processes as may be agreed to between the 
purchaser and the manufacturer, suitably killed. 



The method of producing combined w^b and pin 
castings and the tests to demonstrate the sound- 
ness of the castings and the properties at 
important locations shall bz as may be agreed to 
between the parties. 

7 PARTICULARS TO BE SPECIFIED 
WHILE ORDERING 

7.1 For the benefit of the purchaser, particulars 
to be specified while ordering for steel castings 
to this specification are given in Annex B. 

8 CHEMICAL COMPOSITION 

8.1 The ladle analysis of steel when carried out 
either by the method specified in IS : 228 and its 
relevant parts or any other established instru- 
mental/chemical methods shall be as given below 
for all the grades In case of dispute the 
procedure given in IS : 228 shall be the referee 
method. However, where the method is not 
given in IS : 228, the referee method shall be as 
agreed to between the purchaser and the 
manufacturer. 



Constituent 


Percent 


Carbon 


0*40 Max 


Silicon 


60 Max 


Manganese 


0*50-r60 


Sulphur 


0040 Max 


Phosphorus 


0040 Max 



8.2 The manufacturer shall carry out analysis 
from each melt of steel and, if so specified by 
the purchaser at the time of enquiry and order, 
shall supply a test certificate of chemical analysis 
of the sample of steel for each melt. 

8.3 Product Analysis 

If specified at the time of enquiry and order, the 
product analysis may be carried out from a test 
piece or from a casting representing each melt. 
Drillings for analysis shall be taken from not 
less than 6 mm beneath the cast surface, and in 
such a manner as not to impair the usefulness of 
any casting selected. The permissible variation 
in product analysis from the limits specified 
in 8.1 shall be as given in IS 6601 : 1987. 

8.4 Residual Elements 

8.4.1 Elements not specified in 8,1 shall not 
ordimnly be added to the steel and all teason- 
able precautions shall be taken to prevent 
contamination from the scrap, additives, etc, to 
keep them as low as practicable. 
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8.4.2 The following limits shall apply for the 
elements not specified in 8.1. 

Constituent Percent, Max 
Cu 0'40 

Cr 040 

Ni 040 

Mo 0*20 

Total 100 

8.4.3 Analysis and report of the residual 
elements shall be carried out in the test certificate 
only when so specified by the purchaser in the 
enquiry and order. However, the manufacturer 
shall ensure that the Tesidual elements are within 
the limits specified 

9 WORKMANSHIP AND FINISH 

9.1 The castings shall be accurately moulded in 
accordance with the pattern or the working 
drawings supplied by the purchaser with the 
addition of such letters, figures and marks as 
may be specified 

9.2 The purchaser shall specify the tolerances 
on all important dimensions On other 
dimensions, tolerances specified in IS 4897 ; 1986 
shall apply. 

10 FREEDOM FROM DEFECTS 

10.1 All castings shall be free from defects that 
adversely affect machining and utility of castings. 

10.2 When necessary to remove risers or gates 
by flame or arc or a combination thereof, or by 
any other process involving intense heat, care 
shall be taken to make the cut at a sufficient 
distance from the body of the casting so as to 
prevent any defect being introduced into the 
casting due to local heating Any such operation 
is preferably done before heat treatment. 

10.3 In the event of any casting proving defective 
from foundry causes in the course of preparation, 
machining or erection, such casting may be 
rejected notwithstanding any previous certifi- 
cation of satisfactory testing and/or inspection 

11 FETTLING AND DRESSING 

11.1 All castings shall be properly fettled and 
dressed, and all surfaces shall be thoroughly 
cleaned. 

12 HEAT TREATMENT 

12.1 The castings shall be heat-treated in a 
properly constructed furnace, having adequate 
means of temperature control and the furnace 
shall permit the whole of the castings to be 
uniformly heated to the necessary temperature. 
All castings shall be suitably heat-treated so as 
to attain the specified mechanical properties. 

12.2 Unless otherwise specified in the enquiry 
and order or agreed to between the purchaser 
and the manufacturer, all castings shall either 
be fully annealed, and cooled in the furnace to 
a temperature of 300°C or lower, or normalized 
followed by tempering at temperature not less 
than 550* C, and cooled in the furnace to a 
temperature of 300"C or lower. 



12.3 The test pieces shall be stress relieved along 
with the castings they represent. 

13 TEST BASS 

13.1 Except as provided in 13.2, test bars of 
suitable sizes shall be cast integrally with the 
castings. Test bars shall not be cut from the 
castings until the heat treatment of such castings 
has been completed and duly stamped by the 
external inspecting authority. 

13.2 However, incase of castings of mass less 
than 500 kg, the test blocks may be cast 
separately, unless otherwise specified at the time 
of enquiry and order. 

14 MECHANICAL TESTS 

14.1 The mechanical properties specified are 
those which are to be obtained from test bars 
ca^t eUher separately from or attached to the 
castings to which they refer and heat-treated as 
given in 12. The test values so exhibited, 
therefore* represent the quality of steel from 
which the castings have been poured, they do 
not necessarily represent the properties of the 
castings themselves. 

14.2 The number of tests and the location of 
test pieces on the castings are to be submitted 
by the manufacturer for prior approval Not 
less than one tensile test and three impact tests 
are to be made on material representing each 
melt. 

14-3 The tensile test shall be earned out in 
accordance with IS 1608 : 1972 The minimum 
tensile strength, yield stress and elongation shall 
be as given in Table 1. 

14.4 The impact test shall be carried out in 
accordance with IS 1757 : 1988 and the values 
obtained shall be as given in Table 1. 

14*5 Table 1, gives the minimum requirements 
for yield stress and elongation corresponding to 
different strength levels. The strength levels have 
been given in multiples of 40 N/mm* to facilitate 
interpolation for intermediate values of specified 
minimum tensile strength, 

14.6 Castings may be supplied to any specified 
tensile strength selected within the general limits 
detailed in Table 1. 

14.7 The results of all tests are to comply with 
the requirements of Table 1 appropriate to the 
specified minimum tensile strength. For the 
impact tests, one individual value may be less 
than the required average value provided that it 
is not less than 70 percent of this average value. 

15 NON-DESTRUCTIVE TESTS 

15.1 Non-destructive testing shall be carried out 
if specified in the enquiry and the order. Under 
this heading are grouped the tests, which aim at 
revealing defects which cannot be revealed by 
a simple visual examination, such as penetrant, 
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Table 1 Mechanical Properties for Acceptance Purposes : Carbon and 
Carbon Manganese Steel Castings for Crankcrafts 

( Clauses 14.3, 14.4, 14.5, 14.6 and 14.7 ) 



Property 






Requirements 








Grade 1 


Grade 2 


Grade 3 


Grade 4 


Grade 5 


Specified tensile strength, MPa, Min 


400 


440 


480 


520 


550 


Yield stress, MPa, Min 


200 


220 


240 


260 


275 


Elongation, percent, Mm 


28 


26 


24 


22 


20 


Reduction in area, percent, Mm 


45 


45 


40 


40 


35 


Charpy V-notch impact tests 
average tnergy, J, Min 


32 


28 


25 


20 


18 



magnetic particle, ultrasonic, X-radiographic, or 
gamma-radiographic inspection; also included 
under this heading are tests on the surface 
condition by visual or visual-tactile examination. 
The purchaser shall specify in the enquiry and 
order: 

a) The type of non-destructive testing which 
he intends to carry out or to have carried 
out; 

b) The area or areas of the casting to which 
these tests apply, and the types of dis- 
continuity, where relevant; 

c) Whether all, or what proportion, of the 
castings are to be tested; 

d) Theseventy level defining the acceptability 
or non-acceptability of defects wrnch may 
be revealed, and 

e) Whether the manufacturer is or is not 
contractually responsible for carrying out 
the tests. 

15.2 Unless otherwise agreed upon, when non- 
destructive testing is to be done, the castings 
shall be examined as follows: 

a) Ultrasonic examination ( see IS 7666 ■ 
1975), 

b) Magnetic particle examination ( see 
IS 3703 : 1980), 

NOTE — Where magnetic parade examination 
is specified, it is to be carried out using the 
wet method. The dry method is not permissible. 

c) Liquid penetrant examination (see IS 3658 : 
1981 ), and 

d) Radiographic examination ( see IS 2595 : 
1978 ). 

15.3 Unless otherwise agreed upon the following 
Indian Standards shall be the acceptance 
standards: 

a) IS 9565 : 1986, 

b) IS 10724 : 1988, 

c) IS 11732 : 1986, and 

d) IS 12938 : 1990. 

16 REPAIR OF CASTINGS 

16.1 Any weld repair of casting made to this 
standard is subject to prior approval by the 



stipulated inspecting authority. All repairs by 
welding shall be carried out in accordance with 
the procedure laid down in IS 5530 : 1986. If 
castings have been subjected to non-destructive 
testing by agreement between the purchaser and 
the manufacturer, the castings shall be re- 
examined in the area of repair following any 
rectifying operation performed on the castings. 

16.2 To form the basis of an agreement between 
the purchaser and the supplier in this respect, 
the following classification shall apply concern- 
ing the extent of repair 

a) Weld repair involving a depth not exceed- 
ing 20 percent of wall thickness or 25 mm, 
whichever is lower, shall be termed as a 
minor repair* 

b) Any weld repair exceeding the above shall 
be termed as a major repair. Further any 
single repair having an area exceeding 
250 mm* for every millimetre of wall 
thickness shall also be deemed to be a 
major repair, regardless of the considera- 
tions mentioned in (a) above. 

16.3 Carbon Equivalent 

Unless otherwise specified in the enquiry and 
order, or otherwise agreed to, the Carbon 
Equivalent ( C. E. ) for the purpose of guidance 
in the determination of the pre- and post-weld 
treatment applicable to carbon and low aJloy 
steels shall be computed as follows: 

n „ r ,Mn . Cr -l Mo 4- v , Ni + Cu 
CE.=C + — + - + — ^— 

16.4 The welding procedure to be followed for 
any welding that may be required on the surface 
hardened area shall be as agreed to mutually. 

NOTES 

1 Provided that the inspecting authority is satisfied 
that repair* by welding are justified, they may 
authorize repairs to the surfaces of crankwebs 
within the following limits : ' 

a) In general, the volume of the largest groove 
which is to be welded is not to exceed 
3 2 t cm", where t is the web axial thickness, 
in cm. The total volume of a ]l grooves which 
are to be welded is not to exceed 9*6 cm» 
per crankweb. 

b) The welds do not extend within the cross- 
hatched zones marked o D Fig. 1A and IB 
for fully built and semi-built crank throws, 
respectively. 
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c) Larger repair* on balance weights may be 
permitted at the discretion of the Inspecting 
authority, provided that mch repairs are 
wholly contained within the balance weight 
and do not affect the strength of the crank- 
web 

2 Weld repairs may alto bs authorized In the 
surface of the bore for the journal ( or pin ) within 
the following limits: 

a) In general, the welds are to be not less than 
125 mm apart. 

b) The welds are not to be located within 
circumferential bands of ti$ from the edges 
of the bores, nor at any position within the 
inner 120 s arc of the bores, as cross-hatched 
on Fig. 1A and IB. 

c) The volume of the largest weld is to be not 
more than about l*lfcm a . where f is the 
web axial lhickness at the bore, in cm and 
not more than three welds are to be made in 
any one bore surface. 

3 Approval for weld repairs will not be givea in 
the following circumstances: 

a) For the rectification of repetitive defects 
caused by improper foundry technique or 
practice. 

b) For the building up by welding of surfaces 
or large shallow depressions. 

c) Where the carbon content of the steel 
exceeds 30 percent 

d) Where the carbon equivalent or the steel 
exceeds 65 percent. 



17 SAMPLING 

17.1 The method of sampling the steel castings 
for the purpose of chemical analysis and 
mechanical tests including re-test shall be in 
accordance with IS 6907 : 1973. 

IS MARKING 

18.1 Each casting shall be legibly marked with 
the following: 

a) The number or identification mark by 
which it is possible to trace the melt and 
the heat-treatment bitch from which it 
was made; 

b) Indication of the source of manufacture; 
and 

c) Other identification marks in accordance 
with any agreement between the purchaser 
and the manufacturer. 

18.2 By agreement between the purchaser and 
the manufacturer, castings complying with the 
requirements of this standard may, after 
inspection, be legibly marked with an acceptance 
mark. 

18.2,1 The castings may also be marked with 

the Standard mark, details for which may be 
obtained from the Bureau of Indian Standards. 
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ANNEX A 
( Clause 2.1 ) 

LIST OF REFERRED INDIAN STANDARDS 



IS No, Title IS No. 

228 : Methods for chemical analysis 660 J : 1987 

of steels ( second revision ) 
1500 : 1983 Method for Brinell hardness test 
for metallic materials { second 
revision ) 6907 : 1973 

1608 : 1972 Method for tensile testing of 

steel products {first revision) 7666 ; 1975 

1757 : 1988 Method of beam impact test 

( V-notch ) on steel ( second 

revision ) 
2595:1978 Code of practice for radio- 8800:1986 

graphic testing {first revision ) 
3658 : 1981 Code of practice for liquid 

penetrant flaw detection {first 9565:1986 

revision ) 

3703 : 1980 Code of practice for magnetic 

particle flaw detection {first 10724 : 1983 
revision ) 

4897 : 1986 Deviations untoieranced dimen- 
sions and mass of steel castings 11 732 : 1986 
( second revision ) 

5530 : 1986 Code of procedure for repair 

and rectification of steel castings 12938 : 1990 
by metal arc welding process 
( first revision ) 



Title 

Permissible deviations in 

chemical composition for 
product analysis of steel castings 
( first revision ) 

Methods of sampling of steel 
castings {first revision ) 

Recommended procedure for 
ultrasonic examination of 
ferntic castings of carbon and 
low alloy steel 

Technical delivery conditions 
for steel castings ( second 
revision ) 

Acceptance standards for ultra- 
sonic inspection of steel castings 
{first revision ) 

Acceptance standards for 
magnetic particle inspection of 
steel castings 

Acceptance standards for dye 
penetrant inspection of steel 
castings 

Acceptance standard for radio- 
graphic inspection o^ steel 

castings 



ANNEX B 
( Clause 7 1) 

INFORMATION TO BE SUPPLIED BY THE PURCHASER 



B-l BASIS FOR ORDER 

B-l.l While placing an order for the purchase 
of steel castings covered by this standard, the 
purchaser should specify the following: 

a) Material specification; 

b) Drawing or reference number of the 
pattern { if supplied by the purchaser ), 
along with a copy of the drawing; 

c) Optional/additional tests required, if any; 



d) Whether the castings are to be inspected 
and tested in the presence of the 
purchaser's representative, 

e) Reference of rules of the classification 
society or statutory authority to which the 
ship is being built, as per 1,2, if applicable, 

f) Condition of delivery; 

g) Any special requirement, and 
h) Test report, if required. 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act y 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated by the pro- 
ducer. Standard marked products are also continuously checked by BIS for conformity to 
thar standard as a further safeguard- Details of conditions under which a licence for the use 
of the Standard Mark may be granted to manufacturers or producers may be obtained from 
the Bureau of Indian Standards. 



BwtM etMbi Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of 
goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications miy be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
the course of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade designations. Enquiries relating to copyright be addressed to the Director ( Publication ) v BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, 
are issued from time to time. Users of Indian Standards should ascertain that they are in 
possession of the latest amendments or edition. Comments on this Indian Standard may be sent 
to BIS giving the following reference : 

Doc: No. MTD 17 (3713) 
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